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Abstract: The current European Union biodiversity strategy is failing to reach its targets aimed at
halting biodiversity loss by 2020, and eyes are already set at the post-2020 strategy. The European
Commission is encouraging the active role of citizens in achieving policy objectives in the coming years.
In this paper, we explore ways citizens discuss their priorities regarding biodiversity and abilities
to influence environmental problems at individual, collective and policy levels. We also examine
how the citizen discussions resonate with scientific environmental priorities and how researchers see
the role of citizens in policy processes and harmonising citizen and scientific knowledge. To pursue
the citizen voices, an expert working group acting as knowledge brokers, facilitated a series of
citizen workshops in seven European locations and a reflective researcher workshop in Belgium.
Based on the results, participants identified many concrete and value-related measures to stop
environmental degradation. The environmental priorities differed between citizens and scientists,
but not irreconcilably; rather, they complemented one another. Both groups stressed environmentally
minded attitudes in individuals and policy. Displaying diversity of perspectives was regarded as
positive and adding legitimacy. Improving methods for balanced encounters among science and
society is central for participation to become more than rhetoric in the EU.
Keywords: EU post-2020 biodiversity strategy; societal engagement; citizen participation;
science-policy-society interface; public perspectives; key messages; environmental policy
1. Introduction
The current European Union (EU) biodiversity strategy, comprising six ambitious targets aiming to
halt biodiversity loss and the degradation of ecosystem services, while enhancing the EU contribution to
preventing global biodiversity loss by 2020, is regretfully failing to meet the majority of these targets [1].
The decline of biodiversity and its alarming effects globally have also been highlighted recently by
prestigious expert groups such as the Intergovernmental Science-Policy Platform on Biodiversity
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and Ecosystem Services (IPBES) [2]. Similarly, the general public is showing a rising concern for
environmental issues as portrayed in the recent Eurobarometer [3] and the Special Eurobarometer 481
“Attitudes of Europeans towards biodiversity“ which found that a majority of Europeans consider
that we have a responsibility to protect nature for several reasons [4]. By contrast, however, only 41%
of Europeans know what the word ”biodiversity” means [ibid.], reflecting the different vocabularies
policy and society use to discuss the environment, but not limiting the fact that citizens can still express
their objectives and concerns regarding it and construct meaning for it in their societal context [5–7].
The way citizens discuss their priorities related to the environment is understandably different
from the language of EU biodiversity policies, but this does not necessarily mean that the priorities
and objectives are ultimately distinct. There is an apparent shared sense of urgency among science,
policy and the general public for halting biodiversity degradation. The perception of many European
citizens is that humanity is creating an unsustainable tension on the capability of the Earth to “absorb”
the impacts derived from human activities [8]. Environmental challenges such as climate change and
biodiversity loss are symptoms of a deeper problem [9]. Human demands are exceeding the absorbing
and productive capacity of our planet [10], and the pressures on many of the planet's ecosystem
services are close to a critical point [11]. To achieve fundamental changes in our economic and political
systems and in our way of life on this planet, cooperation, communication and education without
linguistic, social, ethnic or gender barriers are needed [12].
The EU has aimed to strengthen shared ownership of environmental issues and reaching
sustainability and encourage collaborative action by increasing citizen involvement and participatory
processes in the formulation and implementation of EU strategies [13]. The recently elected European
Commission, largely responsible for the post-2020 biodiversity strategy, has noted the importance
of European citizens in EU policy and legislation development and calls for more transparency and
inclusiveness of the EU [14]. Including diverse types of knowledge from scientific to local and
indigenous knowledge has also been recognized as important for better evidence-informed policy
and achieving common environmental goals [15,16]. Several studies have been done regarding
stakeholder participation in environmental management and planning from different perspectives
(e.g., [17–19]) and the value of inclusiveness has also been questioned critically noting the possible
disadvantages and burdens related to it [20–22]. The literature has also focused on the study of citizens'
awareness of the environment and attitudes that guide their management recognizing that the study
of stakeholder perception is useful for policy and practice [23]. As mentioned above, the language
between science, policy and the general public is blatantly different, though ideally this should not
hinder collaboration. Understanding how citizens value and perceive the environment is essential
for better policy communication and participation and gaining support for decision-making [24].
Acknowledging diverse social constructs and discourses of nature as influencing the way we relate
to the environment is also important to comprehend and discuss different ways of managing and
approaching our environment [25,26]. In recent years the field of conservation psychology has
emerged to shed further light on questions regarding what motivates individuals and communities
to act more pro-environmentally and how their understanding of nature and human relations could
be improved [27]. Citizen and stakeholder participation provide opportunities for social learning,
which, in addition to triggering ideas and solutions benefiting from diverse perspectives and areas of
expertise, may increase participants’ understanding of complex environmental problems and different
perspectives and interests concerning environmental management, encourage critical scrutiny of the
underlying reasons of environmental degradation, and improve participants’ individual and collective
competencies to engage and tackle environmental challenges also in other contexts [28,29].
Participation encompasses many forms of citizen involvement, and some of them are more present
in environmental sciences than others. For example, inclusion of local people and communities in
collecting and observing data on natural resources and the environment in their daily lives, can be
described within the concept of citizen science. Such participatory approaches of the public in scientific
research may emphasize issues relevant to local communities and has the potential to fundamentally
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change the relationship between science and society [30–32]. Extending this line of thinking to include
citizens as legitimate knowledge and information providers is important for the legitimacy of policy [33].
It also seems evident that enabling participation alone is not enough for motivating action but rather
truly understanding the diverse premises that people have for environmental issues is important [6].
Therefore, promoting open dialogue that allows these different expressions to be voiced between
science, society and policy should be facilitated for improved policymaking.
European policy operates on a transnational level, whereas many of the studies above stress
the locality and heterogeneity of how we relate to and experience nature. Therefore, there may be
significant differences across Europe in what a country or society perceives as most pressing in terms of
environmental topics [7,34]. Assuming that the general public finds it natural or simple to participate
in supranational policy deliberation or management evaluation is rather optimistic [35,36]. Bridging
the gap between these different scales and building relevance for the topics for different actors can
occur through iterative dialogue [33] and forms of knowledge brokering [37]. Indeed, researchers and
local level policymakers can have a role as “translators” of local-scale issues and citizen perceptions
to construct common transnational policy and governance [38,39]. Despite these added efforts to
improve communication across scales, increased participation is generally perceived positively [20,40].
Discovering ways to facilitate dialogue on local levels that is then communicated to research and policy
is, however, challenging. In this paper, we aim to empirically study this challenge in the context of
citizen participation for the post-2020 EU biodiversity strategy.
However, recognising or evaluating who are the people to be involved or what constitutes citizen
participation or stakeholder engagement is often not straightforward, especially at the international
scale of the EU, where “citizens” is a wide and heterogenous group of individuals [41,42]. It can be
argued that in the context of EU policy all citizens are stakeholders, as all citizens are affected by EU
policies [42]. This recognition further complicates the idea of the political legitimacy of participation
as reaching all citizens is impossible. To address this issue the concept of civil society as a political
community is often presented, but civil society only becomes an actor through organised civil society,
i.e., civil society organisation (CSOs), which in turn brings about the dilemma of representation; to what
extent can CSOs really represent the views or needs of their possibly very heterogenous stakeholders
at the EU scale? [41]. Inclusion of individuals and also typically marginalised groups is another
matter that requires increased attention in the development of participatory approaches in the EU so
that participation is not perceived as solely a buzzword of EU institutions but converts into better
inclusiveness [43]. The limitations and challenges of citizen participation at the EU scale are manifold,
but for this paper we understand citizenship as denoting the right to all to be involved in civic and
political affairs in the EU [44], and therefore by citizen refer to any person residing in the EU and
affected by EU policy.
As recognised, solutions to global environmental problems and reaching sustainability require
cooperation and knowledge sharing among diverse stakeholders, yet synthesizing their inputs and
knowledge is not straightforward [45]. Knowledge synthesis refers to gathering knowledge from
different sources whereas integration is the challenging task of presenting the knowledge in a concise
and relevant way without fading out the core messages. Science has developed various methods
to synthesize evidence and knowledge from diverse disciplines for improved management and
decision-making [46], but it is apparent that there are still several challenges in harmonising and
integrating knowledge from diverse disciplines and types of knowledge sources [16]. Synthesizing
and upscaling non-scientific local knowledge has been researched relatively little despite the objective
of many organisations and panels to integrate diverse forms of knowledge. In this paper, following
the objectives of the knowledge synthesis Horizon 2020 project EKLIPSE (“Establishing a European
Knowledge and Learning Mechanism to Improve the Policy- Science- Society Interface on Biodiversity
and Ecosystem Services”) [15] we attempt to build a flexible and light model for societal engagement
for EU biodiversity issues, and even go a step forward to strengthen the science-society interface by
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conducting a first attempt to harmonise societal and scientific inputs on the EU biodiversity strategy in
a way that allows the plurality of perspectives to be voiced.
Biodiversity degradation and climate change as global problems need local solutions and upscaling
of those solutions that are recognised as functioning and practical. Therefore, the aim of this paper is
to identify how European citizens discuss environmental issues and their perceptions on how they can
influence them on individual and collective levels. In addition, to shed light on the development of the
post 2020 EU biodiversity strategy, we explore how these perceptions resonate with the expert opinions
on the topics found central for the new strategy. Finally, we ask how researchers and citizens see the
role of citizen participation in EU biodiversity policy development and how science and societal inputs
can be harmonized.
The paper is structured as follows: after the introduction we present in detail the different materials
collected through workshops and surveys and their analysis methods. In section three we describe the
results of the different workshops and in section four we analyse the results reflecting on our research
questions. Finally, we end with brief conclusions on our work and possible future research needs.
2. Materials and Methods
One function of the EKLIPSE project is having open “calls for requests” that may be answered
by any organisation that has knowledge needs related to a biodiversity of environmental issue of
European policy relevance. This request for gathering input for the post-2020 EU biodiversity strategy
was put forth to EKLIPSE by ALTER-Net (alter-net.info), a network of European research institutes
focused on environmental issues. Their request was that EKLIPSE would, by using their diverse
methodologies for knowledge synthesis, gather input from scientists and societal actors to make a
significant and policy-relevant contribution to the post-2020 strategy. For the purpose of societal and
citizen input EKLIPSE launched an open “call for experts” to design and execute a process to engage
citizens in different parts of Europe and eventually work towards integrating in some form the views
of citizens and scientists. A prerequisite to be elected was experience on citizen participation and
academic expertise. Based on this call, the societal expert working group (EWG), now authors of
this paper, was selected by EKLIPSE project members. The team was coordinated by L.V. from the
EKLIPSE project.
The EWG had online meetings weekly from April to June 2019 to design the process of engaging
citizens. Based on previous experiences in the EKLIPSE project of trying virtual discussion events
where anyone from Europe could participate to discuss an environmental topic [47] we decided this
time to prefer local-scale face-to-face events that would then be synthesised by the EWG. We chose
workshops as the format for the local engagement events to answer the request of synthesising societal
input on post-2020 biodiversity issues. Carefully designed workshops as a research methodology serve
to fulfil a double purpose: they allow the participants to express and discuss their personal views on
the subject and possible learn from other participants and simultaneously contribute to the researcher’s
objective of obtaining reliable and valid data on the topic of the workshop [48]. The facilitator has an
important role in allowing the space for each participant to voice their views without being judged
and creating a comfortable and welcoming environment [49]; hence, before the workshops, the EWG
discussed how to run the workshops and how to prepare for possible unforeseen issues. Knowledge
about the local culture and context is also relevant for the facilitator to enable this safe space of sharing
and exchanging views and knowledge [37].
Eventually the EKLIPSE expert working group organised and facilitated eight workshops in
Europe: one in Bulgaria, Finland, France and Spain, and two in Italy (Milan and Turin) and Estonia
(Tallinn and Tartu). The two Estonian workshops are analysed in this paper as one, since they were
facilitated by the same expert, who summarised their results into one report; thus, we discuss a total of
seven workshops. The workshops were organised by us as national members of the EKLIPSE EWG on
societal engagement between the end of May and early June 2019 in the language of the respective
country. Besides the local expert as principal facilitator, there were assistants to take notes and help in
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the facilitation of the workshops. No prior knowledge of biodiversity or EU decision-making was
required from the participants.
The Helsinki workshop was a pilot, and therefore only had four participants, whereas the other
workshops had between 8 and 32 participants each, totalling 101 participants. The participants’ ages
ranged from 19 to 101, and there were 61 women and 40 men. Workshops in Helsinki, Sofia and Milan
had a more homogenous audience, whereas the other workshops had a mix of participants, such as
young people, lawyers, students, activists, engineers, etc. (Table 1). The workshops were open for
anyone to participate and the experts used different methods to promote them and invite people,
including social media, email lists, flyers, mentions in local newsletters etc. Despite it being an open
workshop, due to the location and possibly other factors such as timing, promotion methods of the
workshops, etc., there was a participation bias towards women and urban residents. Representation of
citizens is always challenging, especially on broad issues and scales as noted above and the possible
limitations of our approach are further reflected in the discussion. However, since we acknowledged
these challenges prior to the workshops, the objective was never to gather a representative sample
of the local or EU citizens but rather display the plurality of views and ideas within and between
the different workshops. For this aim we paid special attention to the format and facilitation so that
it would allow everyone to voice their opinion in written form if they were uncomfortable to do so
by speaking.
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The structure of each workshop was the same: after a brief introduction of the EKLIPSE project
and the current EU biodiversity strategy, we presented a video by EKLIPSE (youtube.com/watch?v=
BFiICakdnQw&t=2s) based on a poll of environmental concerns across Europe. Thereafter a discussion
facilitated by the local experts began with sharing views on the meaning of the term “biodiversity”
to appreciate the level of participants’ knowledge. Afterwards, the participants were split into two
to four smaller groups depending on the overall number of people to discuss i) individual actions,
ii) collective actions, and iii) political actions to combat environmental degradation. In parallel to
the discussion each member also filled in a survey sheet (Supplementary material Template S1) with
one or two open questions related to these topics and some Likert-scale statements (Supplementary
material Table S2). They were also asked to evaluate their level of expertise on biodiversity issues from
1 (‘not at all’) to 5 (‘I’m an expert’), the average of all participants being 3, to have an overview of how
knowledgeable our participants were from their own perspective. Lastly, the participants were asked
to list one to three actions relevant to the post 2020 EU Biodiversity Strategy, something we call the
societal key messages (KMs).
First, the results of the local citizen workshops were all reported using the same report template
(Supplementary material Template S3) to ensure coherency and facilitate the synthesis analysis
(Section 3.1). Besides describing the content of the workshops, the reporting also included evaluations
on the general atmosphere, dynamics and knowledgeability of the participants of the workshops. The
local workshop analysis was based on the surveys collected from the participants, the notes of the
assistants and a discussion with the facilitation team regarding the workshop. Content analysis was
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used to extract topics or themes from these materials. Qualitative thematic content analysis is well
suited to the analysis of workshop materials as it aims to make inferences, improve understanding
of the question studied or describe the characteristics of the content in a systematic way [50–52].
By categorising the discussion material under themes it becomes more comprehensible and allows the
discovery of patterns [51]. After gathering all the citizen workshop reports, every EWG member read all
the reports and then jointly discussed them to ensure that we had categorised our workshop themes in
a similar and systematic manner [51]. The collection of reports was then analysed collaboratively again
with content analysis to extract the similar and diverse themes that were discussed in the workshop
and now presented in this paper. Based on the common themes arising from the workshops a model
for biodiversity conservation from the citizen perspective was elaborated (Section 3.1.4).
Another team of EKLIPSE (see Gosselin et al. 2019 in this same special issue) worked in parallel
with our EWG on gathering scientific key messages for the biodiversity strategy from researchers. As
part of our work on evaluating the opportunities and challenges related to dialogue and knowledge
exchange across science, policy and society and different geographical scales we organised a reflective
workshop (Figure 1) to examine the societal KMs against the scientific KMs. In this workshop our EWG
was to act as a type of knowledge broker or intermediary, facilitating knowledge exchange between
the citizen views and the researchers. Often knowledge brokering is related to the ideas of exchanges
between knowledge producers and users where the end-user is often policymakers or practitioners
and the knowledge brokers may have a very formalised role [37,38,53]. In our reflective workshop
and the interpretation of it afterwards we had a lighter approach to this intermediary role as the idea
was to deliver the ideas of citizens to the researchers to that they could further elaborate on them and
then for us to reflect the ideas of the scientific key messages back on the societal KMs. This way it
was to be the EWG that produces the iterativity between the different types of knowledge-holders [37]
rather than direct dialogue between the two groups. This approach was chosen to highlight the
dependence of scientific knowledge production on sources of non-scientific expertise, encourage
knowledge co-production and blur the dichotomy between knowledge producers and users [37,40].
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(bl e arrow) of which were discussed at a refl ctive workshop. Afterwards, the scientific key messages,
also discu sed in the refl ctive workshop, were analysed by the expert working group (yellow arrows)
and interp eted against he results of the citizen workshops (green arrow).
The reflective workshop was organised as part of the ALTER-Net conference in June 2019, which
had the topic “Post-2020 biodiversity targets” and had 15 participants and 6 facilitators. The participants
were mainly researchers from different disciplines and practitioners involved in biodiversity policy.
For the purpose of the workshop the societal KMs were presented as summaries from the three levels
of actions: individual, collective and political, and the same video as in the citizen workshops was also
displayed. The participants discussed, in three groups, the topics of i) how to make the strategy process
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more inclusive and ii) how to harmonise scientific and societal key messages. The group discussions of
the reflective workshop were recorded and analysed by the EWG using content analysis (see above).
In addition to discussing the societal KMs with researchers we also cross-evaluated the content
of the citizen workshops in how they resonate with the scientific KMs. This was done by comparing
the local workshop reports and discussions with the list of the scientific KMs and evaluating whether
the topics or themes of the scientific KMs had been mentioned in the citizen workshops on a scale of
not mentioned-low-medium-high. High mention meant that the topic was discussed various times in
the workshop and was also prevalent in the written surveys, medium that the topic was discussed or
written about moderately and low that it was mentioned as a kind of side-note. The list of scientific
KMs is from June 2019 and has evolved since.
3. Results
In this section, we report the results from the citizen workshops and the three levels of action
(individual, collective, and political) discussed in them and summarise the results in a model displaying
the connections between science, policy, society and biodiversity loss and conservation from the citizen
perspective. We also present how the discussions of the workshops reflect the topics visible in the
societal KMs. Chapter 3.2 focuses on the outcomes of the reflective workshop in Ghent.
3.1. Citizen Workshops
3.1.1. Individual Actions
Individual actions inspired the most suggestions of the three levels of activity. The individuals’
measures for protecting biodiversity in the workshops included concrete everyday actions and personal
choices that people could do as well as many value-related general views or ways of thinking about
and relating to biodiversity (Table 2).
Consumption was the overall theme under which most of the individual measures can be allocated.
Consciousness about personal consumer choices and material issues were discussed to some extent
in all the workshops. In connection to this, the topic of food was mentioned in almost all the citizen
workshops. In particular, the idea of favouring locally and organically produced food was highlighted
in six out of seven workshops. Increasing the amount of vegetarian food was especially talked about
in Helsinki and acknowledging issues of food waste and the whole life cycle of food production was
discussed in Milan, Murcia, Turin and Sofia. In addition to food waste, six workshops highlighted
waste, environmental pollution and recycling in general. In this context, reducing and reusing materials,
especially plastic, was brought up in Murcia, Milan, Sofia, and participating in the activities of waste
removal in natural areas were mentioned in Orleans and Sofia. The topic of pollution was also related
to transport, particularly in Sofia, Murcia and Milan. Promoting public transport and carpooling or
sharing and favouring bicycling were individual pro-environmental measures mentioned in six of the
workshops, not directly linked to consumption.
Topics that were less prevalent across workshops, but which were prominently mentioned in
one or two locations, varied. Choosing renewable energy, gardening and using organic medications,
avoiding pesticide use and chemicals in industry were among these miscellaneous themes. Some
of these concrete actions were not only related to improving the condition of biodiversity but also
evidently to human wellbeing, illustrating the diverse relations between wellbeing and the natural
environment. This was also apparent in the initial discussions in the workshops on the meaning of
biodiversity, where many explained it as the foundation of life on earth and important for humankind
and future generations.
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Table 2. Individuals actions for sustainability and biodiversity conservation. Based on the votes and discussions in the workshops (1 = most important, 5 = less
important).
Ranking Sofia Orleans Turin Milan Murcia Tallinn/Tartu Helsinki
1
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The value-related views on personal actions concerned the idea that people have a responsibility
to be educated about biodiversity issues and share this knowledge as well as recognise human impacts
on nature. The idea of environmental education from early childhood on was mentioned in six of the
workshops and, relatedly, raising both personal and public awareness about the environment was
acknowledged as important. The discussion in the Tallinn/Tartu workshop became highly centred
around the ideas of personal spiritual reflections on humans and nature and understanding the linkages
from local actions to global consequences for the environment. In Helsinki, Murcia, Orleans and Turin,
political action in the form of voting or encouraging and investing in dialogue with local policymakers
was also seen as a type of personal responsibility. In Orleans, participation in citizen science programs
was said to be a personal way of participating in helping the environment, and in the Finnish workshop,
one participant also mentioned his choice of profession as an environmental researcher to be a personal
action to hinder biodiversity loss.
3.1.2. Collective Actions
There was more diversity in the discussions and responses regarding the collective actions to halt
biodiversity degradation. Many of the collective measures were either directly or indirectly linked
with the individual measures or expressions on the need to promote the participation of individuals to
collectively act in more pro-environmental ways and have more environmentally minded attitudes
(Table 3).
Different types of voluntary activities were mentioned in majority of the workshops. Forms
of voluntary work included city or neighbourhood organized groups to clean up the immediate
environment, neighbourhood projects to revegetate urban spaces and plant urban gardens and teach
gardening to promote local food production. Additionally, volunteering in some type of association
or organization, such as the scouts, that promotes environment-related activities, and respect for the
environment was regarded as a collective measure. In Finland, many of these collective measures were
related to activities that you carry out within your housing cooperative, whereas in Orleans, spreading
them to even a regional level to ensure a broad involvement of people was considered to be important.
Another theme that was commonly mentioned in most workshops was some form of raising
awareness of and mainstreaming biodiversity. This included, for example, gathering people to organize
public campaigns or seminars to spread information and engage local communities in environmental
and ecological topics. Also, improving the communication between decision-makers and citizens and
spreading awareness on how to participate in political action and influence policy and legislation was
mentioned explicitly. Different types of bottom-up and from local to global approaches were discussed
in some of the workshops.
In three workshops, the elements of circular economy and recycling were mentioned, concretely
the sharing of products such as books, tools, toys, etc., exchanging seeds and carpooling were discussed
as collective actions. Teaching people to reuse old items was also mentioned in one workshop.
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Table 3. Collective actions for sustainability and biodiversity conservation. Based on the votes and discussions in the workshops (1 = most important, 5 = less
important).
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1
Proactive behaviour at
home, work and school Sharing (tools, books,
toys) and spaces like
gardens, exchange




all and no food-waste
























policies with help of
scientists informing
policy and inclusion of
citizens
City scale: change policies and
re-plan cities while overcoming
political resistance often faced
when breaking silos, the role of




awareness as a guideline

























loss and citizen science





awareness, belief in old
values (justice, peace,











Ensure dissemination of correct
information try and uphold the
trend of environmental issues
which now is fashionable but
may not be so in the future
Campaigns to promote
better values in a







Sustainability 2020, 12, 1532 11 of 24
3.1.3. Citizen Expectations towards Policy
The political actions were discussed mainly as expectations or suggestions that the participants
had towards different scale policymakers from local to EU. There were some differences between the
cities regarding how comfortable the participants felt talking about politics, the participants of Sofia
being somewhat reluctant to discuss these issues (Table 4).
The point of using different types of knowledge, mainly expert but also local citizen knowledge
and information, as a basis for policymaking was stressed in all of the workshops. In this context, the
idea of providing training for decision-makers to improve their understanding of, e.g., different scales
of policymaking and long- and short-term objectives were mentioned together with consolidating
structures that enable policymakers to have relevant expertise at hand when making decisions.
Increasing the accountability of policymakers was addressed in half of the workshops. Asking
policymakers to report on progress to show that promises and commitments are being achieved was a
concrete suggestion to improve accountability.
Training or awareness-raising was also mentioned at the policy level for citizens as something
that should be supported by policy in majority of the workshops. The participants of Tartu/Tallinn
workshops expressed that this type of awareness-raising should be based on national values to
design appropriate environmental policies. Improving transparency and the clear and understandable
communication of policy-issues, especially from the EU scale, was called for in four of the workshops. In
Turin, the idea was expressed that better-informed citizens are more environmentally friendly citizens.
Another popular topic in the workshops was the idea of hard measures to prevent environmental
degradation. These included removing harmful subsidies and incentives and developing clear and
strict regulation and legislation that would penalize and enforce sanctions on actions that have negative
impacts on biodiversity.
In the Murcia workshop, people also saw voting for politicians or parties with pro-environmental
agendas as a political action and in Tallinn/Tartu the participants mentioned that the mindset of the
government needs to be shifted towards a more sustainable direction. They also stressed that many
people were ignorant or uncaring with regard to the environment, and it is exactly these people
that the government must find ways to push towards more sustainable lifestyles through hard and
soft measures.
3.1.4. Biodiversity Conservation Model
Derived from the citizen workshops, Figure 2 presents a model of how science, policy and
society are interlinked and how they both enable biodiversity loss and explore methods to improve
biodiversity conservation. The outer elements depict societal values and scientific research, where
societal values are based on both individual and community values on how nature is regarded. Both
societal values and scientific research would ideally induce corresponding policy settings, which is
a basis for environmental policy. However, this is often perceived to not be the case (implied by
the dashed line). When environmental policy lacks an effective means of sustaining biodiversity,
combined with harmful everyday actions of social stakeholders, the impact on biodiversity is evident.
As suggested in the workshops, environmental policy could prevent some of these everyday actions
with legislation and removing harmful incentives. The general mean to conserve biodiversity was
identified to be environmental awareness—when social actors become aware of their actions and the
impacts of their everyday habits, supported by corresponding guiding principles, derived from best
practices presented in scientific research. Thus, a combined and synchronized effort is required to
successfully stop biodiversity loss.
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Table 4. Policy expectations for sustainability and biodiversity conservation. Based on the votes and discussions in the workshops (1 = most important, 5 = less
important).
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3.1.5. Scientific Key Messages and the Citizen Workshops
The reflection by our expert working group on the topics discussed in the citizen workshops and
their relation to the scientific key messages gathered from researchers illustrated that there were some
shared themes among the two groups, citizens and scientists, but also many messages that were not
present in the citizen workshops (Spreadsheet S4).
The discussion in six of the workshops revolved highly around diverse ideas of changes in
society’s mindset for more pro-environmental policy and actions (KM05) (Table 5) and in line with
this, recognising the dependence of society on biodiversity and natural resources (KM04) was also
acknowledged in five of the workshops. Using diverse forms of knowledge (KM08) and increasing
participation (KM11) were also central in five workshops. Monitoring and evaluation to gain better
information and mainstream biodiversity across sectors (KM02) and the ideas of decoupling economic
growth from biodiversity degradation (KM10) by, e.g., eliminating harmful subsidies were also
discussed in about half of the citizen workshops.
Comprehensive policy mixes to halt biodiversity loss (KM15) were not mentioned in any of the
citizen workshops. Similarly, freshwater biodiversity (KM16) was only mentioned in one workshop,
and KM12 on incorporating policies and management on longer temporal and larger geographical
scales was barely mentioned in any of the workshops. Interestingly, climate change (KM01) as
interlinked with biodiversity loss was also absent or rarely mentioned in many workshops.
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Table 5. The scientific key messages and the mentions of their themes in the citizen workshops on the scale high–medium–low–not mentioned (N/A). Acronyms:
biodiversity (BD), ecosystem services (ES), nature-based solutions (NBS).
Scientific Key Message Helsinki Turin Tallinn/Tartu Milan Orleans Sofia Murcia
KM01 | Climate change Low N/A Medium Medium Medium Low High
KM02 | Monitoring and evaluation High Medium Medium High High Medium Medium
KM03 | Core drivers of BD loss and integration
across sectors
N/A Medium N/A N/A High Low High
KM04 | BD and ES a condition for human activities
and quality of life
High High High High High Medium N/A
KM05 | Mind-set changes for BD and ES High High High High High Medium High
KM06 | Restoration of ecological functions N/A N/A High High Medium Medium Medium
KM07 | European and global policies N/A N/A Low Low N/A Medium Medium
KM08 | Research and knowledge-informed
decision-making and implementation
High High High Medium High High N/A
KM09 | Importance of multi- inter- and
trans-disciplinary research
N/A High High N/A Medium N/A N/A
KM10 | Decoupling economic growth from
environmental degradation
N/A High Medium High High Medium N/A
KM11 | Increasing participation and stakeholder
involvement in management
Low N/A High High High High High
KM12 | Incorporate regional/transnational
processes and long-term temporal scales
N/A N/A Low N/A Low N/A High
KM13 | NBS and conservation for sustainable
development
N/A Medium High Medium Medium N/A Medium
KM14 | Inter- generational sustainable
transformations
Low High Low Low Medium Low Medium
KM15 | Comprehensive BD policy mixes N/A N/A N/A N/A N/A N/A N/A
KM16 | Freshwater BD N/A N/A Low N/A N/A N/A N/A
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3.2. Reflective Workshop
3.2.1. Reflections on Combining Research and Citizens’ Perceptions
The discussion in the reflective workshop did not only concentrate on how to specifically merge the
scientific and societal key messages but rather on a broader level focusing on the participants’ personal
experiences about interactions between science, policy and citizens. The participants recognised
many benefits of citizen participation in research and policy processes, but also acknowledged that
participation often remains at a rather superficial level with the premises of participation set by
researchers and policy-makers and not truly happening on the conditions of citizens.
Most participants saw value in keeping the different types of messages or recommendations
separate. They recognised that there were essentially no significant discrepancies between the messages,
but that they rather complemented each other, and that merging them might risk losing important
dimensions of the messages. No final conclusion was achieved on how they should be combined, but
it was suggested that in the final output they could either be completely different documents or that
the links where the messages complement each other should be made somehow visible. Making it
visible that both researchers and citizens had been included in the process was mentioned as possibly
adding legitimacy to the messages in the eyes of policy-makers.
It was noted that the scientific recommendations for policy are often written in overly complex,
long and difficult language, whereas the societal messages were seen as more concrete and actionable,
mainstreaming the future biodiversity strategy. The complexity and extent of the scientific messages was
discussed as a possible drawback for both communicating them to the public but also policy-makers.
Based on the messages the participants observed that the ways research and the general public
express and comprehend their concerns or ideas of biodiversity issues differs not only in language but
also the scope of what is discussed. Researchers tend to have a more focused view on biodiversity
as strictly something to do with species, habitats and other elements of nature, whereas the societal
messages illustrate that the public is more comfortable thinking of the environment as a rather broad
concept that is visible in everyday life and actions. This was given as one possible reason for why the
societal messages ranged from pollution to climate change and recycling while the scientific messages
seemed to centre around species monitoring, habitat protection, ecosystem services policy, etc.
3.2.2. Citizens’ Role in Environmental Policymaking
In the second part of the discussions, researchers explained policymaking and science as processes
which both can and should engage citizens. Several potential approaches for citizens’ engagement in
biodiversity research and policy processes were identified, ranging from passive knowledge assimilation
and everyday behaviour to becoming active change agents urging societal transformations.
When a more passive role was assumed, citizens were mainly seen as objects of scientific
information, whose knowledge of biodiversity, connectedness to nature, and motivation to act in a
pro-environmental manner should be increased through, for example, educational programmes and
clear communication. The uncertainty of scientific information, the various sources of information that
citizens use in their daily lives, and the different levels of interest towards nature and biodiversity
were seen as major challenges for effective communication and for encouraging citizens to take action
for biodiversity.
Most of the experts acknowledged that for enhancing the success of biodiversity policies, it is
important to involve citizens’ views during policy development. Science–policy–society dialogue was
regarded as a more motivating approach to ensuring that citizens understand the value of biodiversity
and want to protect it than simply disseminating scientific information to citizens and ‘telling them
what to do’. Different methods for involving citizens’ perspectives were identified, including polls
capturing the views of the larger public, as well as deliberative sessions with focus groups. Also, citizen
science was considered as a promising method for increasing personal interest towards biodiversity
and for allowing citizens to participate in policy monitoring.
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Nevertheless, politicians’ responsibility in solving environmental problems was emphasised in the
discussions. While engaging citizens in policy development was regarded as important and pressure
from the public and different bottom-up initiatives necessary for bringing about change, political
decision-making was considered as a crucial means for encouraging systemic change. Assuming the
responsibility of tackling major environmental problems to citizens and their individual actions was
seen as unfair, especially when it involves an economic or social burden, e.g., a necessity to pay for
green behaviour. Therefore, bold decision-making was hoped for from policy-makers. Non-negotiable
situations were distinguished from more unclear and complex ones, and public participation was
given higher relevance in the latter case.
4. Discussion
The results of the citizen and reflective workshops give insights into both (i) the substance of what
types of environmental concerns both groups consider as central for the post-2020 strategy and possible
roles different actors or groups have in addressing them and (ii) how participation in policy processes
is perceived and what challenges it contains. These two themes are discussed here to respond to our
research questions.
4.1. Reflections on Pro-Environmental Behaviour and Differences between Key Messages
The variety of measures to halt biodiversity degradation suggested during the citizen workshops
tended to build on the idea that raising awareness on biodiversity and human impacts could translate
into actions in consumption, food production, recycling and environmental quality valorisation in
general. This “awareness produces action” type of rationale has also been proposed as one of the reasons
for encouraging participation in environmental policy development [54]. It has also been suggested
that deliberative processes, such as our workshops, can be seen to foster critical self-awareness and
thus lead to better environmental results [55]. However, the extent to which awareness and values
truly lead to action remains contested and somewhat unclear both in theory and practice [56–58], and
exploring this topic would require further data from our participants. In general, however, the ways
that knowledge exchange and awareness raising translate into action is different between individuals,
reflecting, e.g., cognitive barriers to environmental action and personal defence mechanisms to cope
with complex and distressing information [59], as well as at collective or more systemic levels, where the
interdependence between actors disables individuals to change practices without the collective [60,61].
This line of thinking was also apparent in the workshops, considering that most of the individual
actions related to concrete daily measures, whereas the collective and policy measures called for more
long-term changes in collective mindsets to enable pro-environmental policies and practices.
The discussions of citizens and researchers on emerging environmental issues reflect a common
effort to collect more than pure data or scientific knowledge to guide policy and to gather meaning,
public perceptions, and common understandings on what motivates society (individuals as well as
communities) to act pro-environmentally. These motivations and values may help us understand
how to better enable society to fulfil the potential of social learning that may produce solutions and
competencies to strive for sustainability [28]. It was positive to see the amount of ideas produced
in the workshop as this gives hope that many have not become so overwhelmed with the scope of
environmental issues that it would paralyze them from seeing solutions to these issues [62].
The comparison between the societal KMs and scientific KMs confirmed the rather different
approaches of the two groups to discussing biodiversity and the environment. This distinctiveness
is also apparent in observing the targets mentioned in the current biodiversity strategy [63], which
include topics such as invasive alien species, references to conservation directives and policies, etc.,
and comparing them with Eurobarometer [4] results, where climate change, air pollution and waste
are seen as the top three environmental problems. These differences may be partially explained by the
level of governance, where individuals may be more aware of personal or local policy actions to certain
problems such as waste or air pollution that is tangibly experienced [64], whereas international policy
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needs to operate on a broader scope addressing whole sectors (forestry, fisheries, agriculture in the BD
strategy) that are relevant for the entire EU. Additionally, mass media is often central to shaping what
citizens see as urgent and pressing environmental issues [65,66]. Considering the possible influence
of the media, it was, however, interesting that the topic of climate change was rather absent in many
citizen workshops, mainly discussed in Murcia where they have perhaps most been impacted by it
in terms of very high temperatures in previous years. By comparing the two sets of KMs, we aimed
to illustrate that despite differences in vocabulary, the actual problems may not be too different, as
there are often interlinkages between them. However, illustrating to the general public how EU
policy responds to the explicit concerns that they express is probably something that would enhance
acceptance of it and make participation seem more meaningful to the general public [37].
Indeed, even though policy might not currently seem to directly reflect or address in a satisfactory
manner some of the key issues expressed by the citizens and commonly discussed in the media [66],
research has acknowledged many of them and also the role of citizens in solving these issues. Some
studies also show that the gap between awareness and action or acceptance of courses of action is
narrowing in Europe. For example, in local food production in the U.K., a rise of groups of “concerned
consumers” favouring local products appears to be happening [67]. Similarly, in Toulouse, France
a growing interest of local people towards influencing policies related to urban food governance
has been identified [68]. For waste, including food waste, pro-recycling attitudes of citizen have
been reported [69] and local governments have also invested in many places in studying public
behaviour to find ways to motivate, softly or by enforcing legislation, citizens to contribute to achieving
waste management objectives [69–71]. The sharing economy and several related concepts such as
circular or community economies have also gained popularity among citizens advocating sustainable
consumption [72,73]. Acceptance of eradicating harmful subsidies or imposing taxes or costs on
environmentally harmful industries has also gained public support, though generally when costs are
allocated to the polluter and not the individual [74,75]. These are just some examples illustrating and
supporting the possible slight trends towards pro-environmental behaviour regarding some of the
most popular topics from our citizen workshops. However, these still seem to remain alternative
or marginalised efforts with respect to the current state of the environment in Europe [76], with
many studies arguing that motivations are not always environmental [59,73,77,78], and the failure to
reach the biodiversity targets [1] obviously shows that we are far from the level of awareness of and
action with respect to sustainability, both at citizen and systemic levels. It is also beyond the scope of
this paper to debate whether the concerns expressed by citizens are as urgent or impactful from the
scientific perspective as the citizens perceive them to be, but recognising the similarities between the
different citizen workshops and the acknowledgment in the reflective workshop of the worth of these
expressions combined with the amount of research on these specific topics does underline the value
and validity of the citizen concerns.
It is not solely the validity of the substance of the citizen concerns that makes their acknowledgment
important for policy, but also the human and societal values inherent in the expressions reflecting what
society identifies as important and what they see as threatened. Naturally, there may be differences
in these values within and between societies. Policy changes and management can act as a solution
to address these concerns and also develop ways to harmonise interests and guide the behaviour of
citizens to respond to the needs of societal interests [79].
4.2. The Science–Society Interface and Participation in Environmental Policy
Based on our empirical results from the citizen and reflective workshops and the model for halting
biodiversity loss (Figure 2), a trend towards building open and collaborative spaces for science, society
and policy is coming forward. As remarked in the introduction, this trend is not completely novel,
although the extent to which these types of open spaces manage to produce meaningful outputs of
multiple perspectives is still questionable [47,80,81]. Also, designing participatory processes that allow
for the integration of different types of knowledge has been found challenging [7]. As mentioned in the
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reflective workshop, there is value in retaining diverse perspectives. Embracing and communicating
the diversity of views and practices and cultural diversity can ideally lead to richer biodiversity [24,82].
A clearer interpretation of what integration at the science–society interface means in environmental
policy and what its expected implications are is needed.
The efforts to improve environmental protection and halt biodiversity loss by implementing
interactive processes entails some limitations and certain level of uncertainty in the outcomes projected.
As noted, citizen perceptions and judgments are often based on a range of heuristics that can introduce
bias into the outcome. On the other hand, experts’ opinion is typically influenced by moral and
professional ethics that can lead to either “under confidence” or “over confidence” [83]. Therefore,
as implied in the model, ideally there would be more collaboration between actors for biodiversity
conservation (Figure 2), and a reference to citizen science will place emphasis to a community-driven
research, based on feasible data, expertise, and soliciting public input on issues raised not by scientists
but by communities [31].
There was little conflict within and between the citizen and the reflective workshops regarding
the issues and their relevance and the KMs can be seen to complement each other. Both workshops
hosted participants that were probably more aware of and positive towards environmental issues than
the general public in Europe. Reed et al. (2014) discuss representation as one of the five principles to
be considered in knowledge exchange, referring to the idea that identifying and embedding certain
stakeholders into research and considering the ethics of stakeholder engagement is important [37].
Reflecting on this principle, it can be fairly argued that our workshops did not capture citizens from
diverse domains some of which may be more affected by the biodiversity policy, including landowners,
businesses, rural habitants etc. and who may also hold relevant knowledge to discover and provide
acceptable solutions to the environmental issues. The citizen workshops also mainly contained urban
residents, as they were held in cities, possibly skewing the views on some of the topics; for example,
regarding food production and waste management there can be significant differences in access or
preference to products [67] or ability to influence waste management [69]. There was also a bias for
women in our workshops, which could impact the actions and concerns expressed as gender tends to
influence how one sees causalities between environmental problems [58]. Geographical and cultural
differences, levels of education and many other socio-economic factors have also been found often
to influence opinion and perception of citizens [59,77]. Any given participatory exercise aimed to
prioritise topics, such as our workshops, is always a representation of the inputs of its participants [84],
and therefore should not be undermined if disclosed as such. The non-polarisation of opinions can be
partially explained by noting that voluntary discussion events around limited topics tend to gather
rather like-minded people [85]. By observing, e.g., popular media and other sources, it is clear that
environmental issues and the solutions to them are often contested and can be denoted as wicked
problems [86]. Nonetheless, knowledge exchange is facilitated by low issue polarisation, as this allows
participants to have a more rational and focused dialogue [60]; hence, for the purpose of the workshops,
the absence of conflict was beneficial.
In the future, more focus must be placed on methods to involve and inform those who are
(willingly) ignorant to environmental topics. Participation in knowledge exchanges always has a
cost for the participants, hence the value of the engagement and what participants benefit from it
should outweigh this cost [37]. Similarly, pro-environmental behaviour also tends to have a cost,
not necessarily economic, for people if it entails a shift from current practices to something that
requires for example learning new habits or practices [59]. The lower the costs, the more likely
people are to adopt new practices and submit themselves to raising their awareness. Our reasons for
seeking citizen participation for the post-2020 strategy was normative in the sense that we believe that
participation legitimises policymaking [42], although, as mentioned above, such discussion can also
have an instrumental impact on the participants and as we communicate the results to policymakers
they can hopefully have an instrumental impact on policies too. Discovering engagement approaches
that have a low cost for participation but are able to have both normative and especially instrumental
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outcomes is very demanding but based on the citizen workshop results it is something that is highly
needed to align the interests and actions of all towards a more sustainable society.
In the design of our citizen process, we wanted to create spaces where people would feel comfortable
discussing the topics on their own terms, not dominated by, e.g., the framings of science [87]. Through
efforts to speak in the language of the general public, we got meaningful responses and the themes did
not seem too complex to discuss. Afterwards the researchers received the opportunity to reflect on the
synthesised messages. This approach, where the EWG acted as knowledge brokers and facilitators
of knowledge exchange [37,38], ensured that the researchers would focus on listening to the citizen
perspective and not overpower it with their professional views on what is relevant or important.
Producing a true deliberative dialogue on an international scale between science, policy and society can
be challenging [47], and hence approaches that allow locals to freely discuss their views and where a
third party knowledge broker synthesizes and communicates these views can be valuable and respond
to policies needs to seek diverse responses that could encompass a variety of issues.
Our approach was also light, systematic and cost-effective to organise. Naturally some of these
characteristics were due to the reasonably manageable number of participants. It seems difficult to find
mid-range approaches to international engagement as methods often tend to be either fairly local and
small-scale or very resource consuming large scale efforts such as the WWViews on biodiversity, which
in 2012 hosted simultaneous 100-person deliberation events in several locations around the world and
then synthesised the results of the individual events to present input for the Aichi targets [88]. The
EKLIPSE project has evaluated diverse methods to synthesize knowledge and recognised some methods
as more open to engagement [89], but many of them are more appropriate to expert consultation
rather than citizen deliberation or participation and few are based on multi-phased consultations.
Although the chosen method of having separate workshops for citizens and researchers did not
allow for a deliberative dialogue between science and society in the sense of being reciprocal, open
and inclusive of both parties simultaneously, by designing multi-phased approaches and adding
an element of iterativity, e.g., continued dialogue either via knowledge brokers or directly between
science and society, we can come closer to reciprocal dialogue [33] that can help to harmonise views
without losing their diversity. This feature is still lacking in many EU participation process, such as the
Eurobarometers, where opinions are collected regularly but not further discussed. There is also a lack
of transparency on how the results of citizen consultations are used and whether they inform policy.
Our results will be reported together with those of the scientific key messages and handed over to the
European Commission as agreed with the participants of the workshops.
5. Conclusions
In the current global situation, many citizens do have a wide set of ideas on how to act more
sustainably and encourage pro-environmental behaviour. The citizens presented both concreate
practices and many value-based suggestions, which underscores the idea of values guiding our
everyday actions and that these societal values should also guide the policies developed in democratic
countries. However, more research is required to identify how and if this awareness really transforms
into action and what diverse measures science and policy can produce to encourage this transformation
in the heterogenous publics of Europe. Additionally, the expressions between citizens and science on
the most pressing environmental issues differed, but the objective of halting biodiversity loss is similar,
and the means expressed by the two groups support rather than contradict one another. The plurality
of perspectives and illustrating plurality strengthens legitimacy and transparency of policies. Finding
ways to show the interlinkages between the different types of concerns and expressions can thus help
to produce more acceptable and sustainable policies in the EU.
Facilitating participation is not a panacea for reaching sustainability as many citizens remain
voluntarily ignorant or excluded from participating in pro-environmental actions and reaching these
people must be addressed to progress towards a more sustainable society. Ideally, as expressed
in the model from the citizen workshops and the reflective workshop, science, policy and society
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would exchange knowledge and views on policy questions for improved biodiversity conservation.
Acknowledging the value of different opinions and ideas raised by science and society has been an
objective in many policy processes on the international level and the post-2020 biodiversity strategy has
a unique opportunity to improve on these participatory methods by also learning from the challenges
other initiatives have encountered upon integrating diverse knowledge holders. Different engagement
approaches appealing to different audiences and ways of gathering and synthesising input from
different actors, including those often omitted or marginalised, need to be developed. A step forward
is that instead of forcing the integration of different perspectives and seeking unanimity, we argue that
synthesising views from local levels in systematic ways using multi-phased methods also allowing the
reflection between different perspectives, somewhat similar to what is done in systematic reviews in
science, we can form more comprehensive outputs to feed into policymaking. Being transparent about
the uses of the diverse consultations and participatory process, both in the EU and by researchers and
other organisations, is key to showing results to participants and motivating future participation.
Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/12/4/1532/s1,
Template S1: Workshop survey template, Table S2: Results of Likert scale statements, Template S3: Workshop
reporting template, Spreadsheet S4: Scientific key messages in June 2019 before Ghent conference.
Author Contributions: Conceptualization, L.V.; R.Y.; T.K.; I.K.; M.C.G.; S.S.; E.M.; M.C.D., methodology, L.V.; R.Y.;
T.K.; I.K.; M.C.G.; S.S.; E.M.; M.C.D.; formal analysis, L.V.; R.Y.; T.K.; I.K.; investigation, L.V.; R.Y.; T.K.; I.K.; M.C.G.;
S.S.; E.M.; M.C.D.; data curation, L.V.; writing—original draft preparation, L.V., R.Y., T.K., I.K., M.C.G., S.S., E.M.,
M.C.D.; writing—review and editing; L.V.; R.Y.; T.K.; I.K.; S.S.; visualization L.V., T.K., M.C.D.; supervision, M.C.D.;
project administration, L.V., I.K.; All authors have read and agreed to the published version of the manuscript.
Funding: This work was supported by the EKLIPSE project funded from the European Union’s Horizon 2020
programme (Grant agreement no. 690474).
Conflicts of Interest: The authors declare no conflict of interest.
References
1. European Commission. COM2015 The Mid-Term Review of the EU Biodiversity Strategy to 2020; European
Commission: Brussels, Belgium, 2015.
2. IPBES. Summary for Policymakers of the Regional Assessment Report on Biodiversity and Ecosystem Services for
Europe and Central Asia of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services;
IPBES: Bonn, Germany, 2018.
3. European Commission. Public Opinion in the European Union; European Commission: Brussels, Belgium,
2019.
4. European Commission. Attitudes of Europeans towards Biodiversity; European Commission: Brussels, Belgium,
2019.
5. Hajer, M.; Versteeg, W. A decade of discourse analysis of environmental politics: Achievements, challenges,
perspectives. J. Environ. Policy Plan. 2005, 7, 175–184. [CrossRef]
6. Arnstein, S.R. A Ladder of Citizen Participation. J. Am. Inst. Plan. 1969, 35, 216–224. [CrossRef]
7. Rauschmayer, F.; Berghöfer, A.; Omann, I.; Zikos, D. Examining processes or/and outcomes? Evaluation
concepts in European governance of natural resources. Environ. Policy Gov. 2009, 19, 159–173. [CrossRef]
8. Wackernagel, M.; Rees, W. Our Ecological Footprint: Reducing Human Impact on the Earth; New Society
Publishers: Gabriola Island, BC, Canada, 1998; ISBN 978-0-86571-312-3.
9. Abson, D.J.; Fischer, J.; Leventon, J.; Newig, J.; Schomerus, T.; Vilsmaier, U.; von Wehrden, H.; Abernethy, P.;
Ives, C.D.; Jager, N.W.; et al. Leverage points for sustainability transformation. Ambio 2017, 46, 30. [CrossRef]
10. Clayton, T.; Radcliffe, N.; Radcliffe, N. Sustainability: A Systems Approach; Routledge: London, UK, 2018;
ISBN 978-1-315-07071-1.
11. Barnosky, A.D.; Hadly, E.A.; Bascompte, J.; Berlow, E.L.; Brown, J.H.; Fortelius, M.; Getz, W.M.; Harte, J.;
Hastings, A.; Marquet, P.A.; et al. Approaching a state shift in Earth’s biosphere. Nature 2012, 486, 52–58.
[CrossRef] [PubMed]
12. Ferguson, T. Introduction. In SDG4–Quality Education: Inclusivity, Equity and Lifelong Learning for All;
Ferguson, T., Iliško, D., Roofe, C., Hill, S., Eds.; Emerald Publishing Limited: Bingley, UK, 2018; pp. 1–8.
ISBN 978-1-78769-423-1.
Sustainability 2020, 12, 1532 21 of 24
13. European Commission. COM2001 European Governance: A White Paper; European Commission: Brussels,
Belgium, 2001.
14. von der Leyen, U. A Union That Strives for More: My Agenda for Europe. Political Guidelines for the Next European
Commission 2019–2024; European Commission: Brussels, Belgium, 2019.
15. Watt, A.; Ainsworth, G.; Balian, E.; Cojocaru, G.; Darbi, M.; Dicks, L.; Eggermont, H.; Furman, E.;
Goudeseune, L.; Huybrecht, P.; et al. EKLIPSE: Engaging knowledge holders and networks for
evidence-informed European policy on biodiversity and ecosystem services. Evid. Policy 2019, 15, 253–264.
[CrossRef]
16. Díaz-Reviriego, I.; Turnhout, E.; Beck, S. Participation and inclusiveness in the Intergovernmental
Science–Policy Platform on Biodiversity and Ecosystem Services. Nat. Sustain. 2019, 2, 457. [CrossRef]
17. Reed, M.S. Stakeholder participation for environmental management. Biol. Conserv. 2008, 141, 2417–2431.
[CrossRef]
18. van den Hove, S. Participatory approaches to environmental policy-making: The European Commission
Climate Policy Process as a case study. Ecol. Econ. 2000, 33, 457–472. [CrossRef]
19. Wesselink, A.; Paavola, J.; Fritsch, O.; Renn, O. Rationales for Public Participation in Environmental Policy
and Governance: Practitioners’ Perspectives. Environ. Plan. A 2011, 43, 2688–2704. [CrossRef]
20. Young, J.C.; Jordan, A.; Searle, K.R.; Butler, A.; Chapman, D.S.; Simmons, P.; Watt, A.D. Does stakeholder
involvement really benefit biodiversity conservation? Biol. Conserv. 2013, 158, 359–370. [CrossRef]
21. Day, D. Citizen Participation in the Planning Process: An Essentially Contested Concept? J. Plan. Lit. 1997,
11, 421–434. [CrossRef]
22. Irvin, R.A.; Stansbury, J. Citizen Participation in Decision Making: Is It Worth the Effort? Public Adm. Rev.
2004, 64, 55–65. [CrossRef]
23. Eriksson, L.; Klapwijk, M.J. Attitudes towards biodiversity conservation and carbon substitution in forestry:
A study of stakeholders in Sweden. Forestry 2019, 92, 219–229. [CrossRef]
24. Fischer, A.; Young, J.C. Understanding mental constructs of biodiversity: Implications for biodiversity
management and conservation. Biol. Conserv. 2007, 136, 271–282. [CrossRef]
25. Hull, R.B.; Kendra, A.; Robertson, D. Public Understandings of Nature: A Case Study of Local Knowledge
About “Natural” Forest Conditions. Soc. Nat. Resour. 2001, 14, 325–340. [CrossRef]
26. Chan, K.M.A.; Balvanera, P.; Benessaiah, K.; Chapman, M.; Díaz, S.; Gómez-Baggethun, E.; Gould, R.;
Hannahs, N.; Jax, K.; Klain, S.; et al. Opinion: Why protect nature? Rethinking values and the environment.
PNAS 2016, 113, 1462–1465. [CrossRef]
27. Saunders, C. The Emerging Field of Conservation Psychology. Hum. Ecol. Rev. 2003, 10, 1.
28. Barth, M.; Michelsen, G. Learning for change: An educational contribution to sustainability science. Sustain.
Sci. 2013, 8, 103–119. [CrossRef]
29. Barth, M.; Lang, D.J.; Luthardt, P.; Vilsmaier, U. Mapping a sustainable future: Community learning in
dialogue at the science–society interface. Int. Rev. Educ. 2017, 63, 811–828. [CrossRef]
30. Bonney, R.; Cooper, C.; Ballard, H. The Theory and Practice of Citizen Science: Launching a New Journal.
Citiz. Sci. Theory Pract. 2016, 1, 1. [CrossRef]
31. McKinley, D.C.; Miller-Rushing, A.J.; Ballard, H.L.; Bonney, R.; Brown, H.; Cook-Patton, S.C.; Evans, D.M.;
French, R.A.; Parrish, J.K.; Phillips, T.B.; et al. Citizen science can improve conservation science, natural
resource management, and environmental protection. Biol. Conserv. 2017, 208, 15–28. [CrossRef]
32. Miller-Rushing, A.; Primack, R.; Bonney, R. The history of public participation in ecological research. Front.
Ecol. Environ. 2012, 10, 285–290. [CrossRef]
33. Sarkki, S.; Tinch, R.; Niemelä, J.; Heink, U.; Waylen, K.; Timaeus, J.; Young, J.; Watt, A.; Neßhöver, C.; van den
Hove, S. Adding ‘iterativity’ to the credibility, relevance, legitimacy: A novel scheme to highlight dynamic
aspects of science–policy interfaces. Environ. Sci. Policy 2015, 54, 505–512. [CrossRef]
34. Pries, L. New Transnational Social Spaces: International Migration and Transnational Companies in the Early
Twenty-First Century; Routledge: Abingdon, UK, 2013; ISBN 978-0-203-46939-2.
35. Bunea, A. Designing stakeholder consultations: Reinforcing or alleviating bias in the European Union system
of governance? Eur. J. Political Res. 2017, 56, 46–69. [CrossRef]
36. Newig, J.; Schulz, D.; Jager, N.W. Disentangling Puzzles of Spatial Scales and Participation in Environmental
Governance—The Case of Governance Re-Scaling Through the European Water Framework Directive.
Environ. Manag. 2016, 58, 998–1014. [CrossRef]
Sustainability 2020, 12, 1532 22 of 24
37. Reed, M.S.; Stringer, L.C.; Fazey, I.; Evely, A.C.; Kruijsen, J.H.J. Five principles for the practice of knowledge
exchange in environmental management. J. Environ. Manag. 2014, 146, 337–345. [CrossRef]
38. Pielke, R.A.J. The Honest Broker: Making Sense of Science in Policy and Politics. Available online:
/core/books/honest-broker/A41AD4D7D14077165807DBE057B5FAF9 (accessed on 15 November 2019).
39. Kern, K.; Bulkeley, H. Cities, Europeanization and Multi-Level Governance: Governing Climate Change
through Transnational Municipal Networks. JCMS J. Common Mark. Stud. 2009, 47, 309–332. [CrossRef]
40. Phillipson, J.; Lowe, P.; Proctor, A.; Ruto, E. Stakeholder engagement and knowledge exchange in
environmental research. J. Environ. Manag. 2012, 95, 56–65. [CrossRef]
41. Kohler-Koch, B. Civil society and EU democracy: ‘astroturf’ representation? J. Eur. Public Policy 2010, 17,
100–116. [CrossRef]
42. Reed, M.S.; Graves, A.; Dandy, N.; Posthumus, H.; Hubacek, K.; Morris, J.; Prell, C.; Quinn, C.H.; Stringer, L.C.
Who’s in and why? A typology of stakeholder analysis methods for natural resource management. J. Environ.
Manag. 2009, 90, 1933–1949. [CrossRef] [PubMed]
43. Smismans, S. European Civil Society: Shaped by Discourses and Institutional Interests. Eur. Law J. 2003, 9,
473–495. [CrossRef]
44. Lister, R. From Object to Subject: Including Marginalised Citizens in Policy Making. Available online: https:
//www.ingentaconnect.com/content/tpp/pap/2007/00000035/00000003/art00006 (accessed on 13 December
2019).
45. Nesshöver, C.; Vandewalle, M.; Wittmer, H.; Balian, E.V.; Carmen, E.; Geijzendorffer, I.R.; Görg, C.;
Jongman, R.; Livoreil, B.; Santamaria, L.; et al. The Network of Knowledge approach: Improving the
science and society dialogue on biodiversity and ecosystem services in Europe. Biodivers. Conserv. 2016, 25,
1215–1233. [CrossRef]
46. Dicks, L.V.; Walsh, J.C.; Sutherland, W.J. Organising evidence for environmental management decisions: A
‘4S’ hierarchy. Trends Ecol. Evol. 2014, 29, 607–613. [CrossRef] [PubMed]
47. Varumo, L.; Paloniemi, R.; Kelemen, E. The Diverse Values of Nature and Integrating Them into Decision-Making;
A Report from the EKLIPSE Project: Leipzig, Germany, 2018.
48. Ørngreen, R.; Levinsen, K. Workshops as a Research Methodology. Electron. J. E-Learn. 2017, 15, 70–81.
49. Chambers, R. Participatory Workshops: A Sourcebook of 21 Sets of Ideas and Activities; Routledge: Abingdon, UK,
2012; ISBN 978-1-84977-213-6.
50. Smith, C.P.; Atkinson, J.W.; McClelland, D.C.; Veroff, J. Motivation and Personality: Handbook of Thematic
Content Analysis; Cambridge University Press: Cambridge, UK, 1992; ISBN 978-0-521-40052-7.
51. Carlson, L.; Grove, S.J.; Kangun, N. A Content Analysis of Environmental Advertising Claims: A Matrix
Method Approach. J. Advert. 1993, 22, 27–39. [CrossRef]
52. Hsieh, H.-F.; Shannon, S.E. Three Approaches to Qualitative Content Analysis. Qual. Health Res. 2005, 15,
1277–1288. [CrossRef]
53. Dobbins, M.; Robeson, P.; Ciliska, D.; Hanna, S.; Cameron, R.; O’Mara, L.; DeCorby, K.; Mercer, S. A
description of a knowledge broker role implemented as part of a randomized controlled trial evaluating
three knowledge translation strategies. Implement. Sci. 2009, 4, 23. [CrossRef]
54. Owens, S. ‘Engaging the Public’: Information and Deliberation in Environmental Policy. Environ. Plan. A
2000, 32, 1141–1148. [CrossRef]
55. Bäckstrand, K.; Khan, J.; Kronsell, A.; Lövbrand, E. The promise of new modes of environmental governance.
In Environmental Politics and Deliberative Democracy: Examining the Promise of New Modes of Governance;
Kronsell, A., Bäckstrand, K., Khan, J., Eds.; Edward Elgar: Cheltenham, UK, 2010; ISBN 978-1-84844-954-1.
56. Turaga, R.M.R.; Howarth, R.B.; Borsuk, M.E. Pro-environmental behavior: Rational choice meets moral
motivation. Ann. N. Y. Acad. Sci. 2010, 1185, 211–224. [CrossRef]
57. Schwartz, S.H. Normative Influences on Altruism. In Advances in Experimental Social Psychology; Berkowitz, L.,
Ed.; Academic Press: Cambridge, MA, USA, 1977; Volume 10, pp. 221–279.
58. Stern, P.C.; Dietz, T.; Kalof, L. Value Orientations, Gender, and Environmental Concern. Environ. Behav. 1993,
25, 322–348. [CrossRef]
59. Kollmuss, A.; Agyeman, J. Mind the Gap: Why do people act environmentally and what are the barriers to
pro-environmental behavior? Environ. Educ. Res. 2002, 8, 239–260. [CrossRef]
Sustainability 2020, 12, 1532 23 of 24
60. Contandriopoulos, D.; Lemire, M.; Denis, J.-L.; Tremblay, É. Knowledge Exchange Processes in Organizations
and Policy Arenas: A Narrative Systematic Review of the Literature. Milbank Q. 2010, 88, 444–483. [CrossRef]
[PubMed]
61. Grol, R.P.T.M.; Bosch, M.C.; Hulscher, M.E.J.L.; Eccles, M.P.; Wensing, M. Planning and Studying Improvement
in Patient Care: The Use of Theoretical Perspectives. Milbank Q. 2007, 85, 93–138. [CrossRef] [PubMed]
62. Doherty, T.J.; Clayton, S. The psychological impacts of global climate change. Am. Psychol. 2011, 66, 265–276.
[CrossRef] [PubMed]
63. European Commission. Our Life Insurance, Our Natural Capital: An EU Biodiversity Strategy to 2020; European
Comission: Brussels, Belgium, 2011.
64. Newig, J.; Fritsch, O. Environmental governance: Participatory, multi-level–and effective? Environ. Policy
Gov. 2009, 19, 197–214. [CrossRef]
65. Hansen, A. Environment, Media and Communication, 2nd ed.; Rouledge: London, UK, 2019.
66. Seelig, M.I. Popularizing the environment in modern media. Commun. Rev. 2019, 22, 45–83. [CrossRef]
67. Weatherell, C.; Tregear, A.; Allinson, J. In search of the concerned consumer: UK public perceptions of food,
farming and buying local. J. Rural Stud. 2003, 19, 233–244. [CrossRef]
68. Duvernoy, I. Alternative voices in building a local food policy: Forms of cooperation between civil society
organizations and public authorities in and around Toulouse. Land Use Policy 2018, 75, 612–619. [CrossRef]
69. Timlett, R.E.; Williams, I.D. Public participation and recycling performance in England: A comparison of
tools for behaviour change. Resour. Conserv. Recycl. 2008, 52, 622–634. [CrossRef]
70. Keramitsoglou, K.M.; Tsagarakis, K.P. Public participation in designing a recycling scheme towards maximum
public acceptance. Resour. Conserv. Recycl. 2013, 70, 55–67. [CrossRef]
71. Aschemann-Witzel, J.; De Hooge, I.; Amani, P.; Bech-Larsen, T.; Oostindjer, M. Consumer-Related Food
Waste: Causes and Potential for Action. Sustainability 2015, 7, 6457–6477. [CrossRef]
72. Cohen, B.; Muñoz, P. Sharing cities and sustainable consumption and production: Towards an integrated
framework. J. Clean. Prod. 2016, 134, 87–97. [CrossRef]
73. Acquier, A.; Daudigeos, T.; Pinkse, J. Promises and paradoxes of the sharing economy: An organizing
framework. Technol. Forecast. Soc. Chang. 2017, 125, 1–10. [CrossRef]
74. Gordon, A.; Bull, J.W.; Wilcox, C.; Maron, M. FORUM: Perverse incentives risk undermining biodiversity
offset policies. J. Appl. Ecol. 2015, 52, 532–537. [CrossRef]
75. Kallbekken, S.; Sælen, H. Public acceptance for environmental taxes: Self-interest, environmental and
distributional concerns. Energy Policy 2011, 39, 2966–2973. [CrossRef]
76. EEA European Environment Agency. The European Environment—State and Outlook 2020: Knowledge for
Transition to a Sustainable Europe; EEA: Luxembourg, Luxembourg, 2019.
77. Thalmann, P. The Public Acceptance of Green Taxes: 2 Million Voters Express Their Opinion. Public Choice
2004, 119, 179–217. [CrossRef]
78. Hamari, J.; Sjöklint, M.; Ukkonen, A. The sharing economy: Why people participate in collaborative
consumption. J. Assoc. Inf. Sci. Technol. 2016, 67, 2047–2059. [CrossRef]
79. Rudd, M.A.; Beazley, K.F.; Cooke, S.J.; Fleishman, E.; Lane, D.E.; Mascia, M.B.; Roth, R.; Tabor, G.; Bakker, J.A.;
Bellefontaine, T.; et al. Generation of Priority Research Questions to Inform Conservation Policy and
Management at a National Level. Conserv. Biol. 2011, 25, 476–484. [CrossRef]
80. Heidbreder, E.G. Civil Society Participation in EU Governance. Available online: http://www.
europeangovernance-livingreviews.org/Articles/lreg-2012-2/ (accessed on 17 September 2019).
81. Montana, J.; Borie, M. IPBES and Biodiversity Expertise: Regional, Gender, and Disciplinary Balance in
the Composition of the Interim and 2015 Multidisciplinary Expert Panel. Conserv. Lett. 2016, 9, 138–142.
[CrossRef]
82. Redford, K.H.; Brosius, J.P. Diversity and homogenization in the endgame. Glob. Environ. Chang. 2006, 16,
317–319. [CrossRef]
83. Slottje, P.; van der Sluijs, J.P.; Knol, A.B. Expert Elicitation: Methodological Suggestions for Its Use in
Environmental Health Impact Assessments. Available online: http://dspace.library.uu.nl/handle/1874/32938
(accessed on 29 November 2019).
84. Sutherland, W.J.; Fleishman, E.; Mascia, M.B.; Pretty, J.; Rudd, M.A. Methods for collaboratively identifying
research priorities and emerging issues in science and policy. Methods Ecol. Evol. 2011, 2, 238–247. [CrossRef]
Sustainability 2020, 12, 1532 24 of 24
85. Price, V. Citizens Deliberating Online: Theory and Some Evidence. In Citizens Deliberating Online: Theory and
Some Evidence; Davies, T., Peña Gangadharan, S., Eds.; Chicago University Press: Chicago, IL, USA, 2009;
pp. 37–58.
86. Head, B.W. Wicked Problems in Public Policy. Public Policy 2008, 3, 101.
87. Berg, M.; Lidskog, R. Deliberative democracy meets democratised science: A deliberative systems approach
to global environmental governance. Environ. Politics 2018, 27, 1–20. [CrossRef]
88. Rask, M.; Worthington, R. Governing Biodiversity through Democratic Deliberation; Routledge: Abingdon, UK,
2015; ISBN 978-1-317-90950-7.
89. Dicks, L.V.; Haddaway, N.; Hernández-Morcillo, M.; Mattson, B.; Randall, N.; Failler, P.; Ferretti, J.; Livoreil, B.;
Saarikoski, H.; Santamaria, L.; et al. Knowledge Synthesis for Environmental Decisions: An Evaluation of Existing
Methods, and Guidance for Their Selection, Use and Development; A Report from the EKLIPSE Project: Leipzig,
Germany, 2017.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
